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1 . Title of the Invention Translucent Plate For Display Device 

2. Claims 

A translucent plate for a display device formed by joining front and rear porous 
plates of electromagnetic shielding mesh formed with a plurality of holes, wherein a 
longitudinal array, of the holes is provided inclined by 10° - 45° with respect to a 
vertical axis of a display screen. 

3. Detailed Description of the Invention 

< Technical Field > 

The present invention relates to a translucent plate used in a screen of a display 
device such as a computer or a word processor. 

< Related Art > 

As is well known, display devices represent information by displaying light on 
the screen of a Braun tube. However, this Braun tube plots spots in order to form 
characters in response to scanning of an electron beam discharged from an electron gun 
and signals, but when displaying these spots electromagnetic waves such as ultra-low 
frequencies, radio frequencies and microwaves are radiated as a byproduct. As well as 
being the cause of inducing ocular fatigue etc. in observers, which is harmful to the 
human body, these unnecessary electromagnetic waves have been the subject of various 
warning from experts, such as the fact that they cause stress in people due to the fact 
that the electromagnetic fields stimulate the central nervous system, and in recent years 
have led to significant problems with respect to preserving the working environment. 

It has therefore been suggested to have a translucent plate for a display device 
arranged at the front of the screen of the Braun tube to shield el ectromagnetic waves, 
and protect the observer from the effects of the electromagnetic w aves, as disclosed, for 
example, in Japanese Patent Application No. Sho. 59-135789. 

The structure of this disclosure comprises an electromagne tic shield mesh 

having a plurality of through-holes, and a translucent plate for holding th e shield mesh 
in a plate shape, wherein electromagnetic wave from the Braun tu be are shielded 
without impairing the spots of an image on the screen, an observer is protected from the 
effects of the electromagnetic waves, and ocular fatigue is reduced. 

< Problems to be solved by the invention > 

However, if an array of through-hole groups of the electromagne tic shield 

mesh has an orthogonal relationship to the horizontal or vertical ax is of the display 
screen, it becomes noticeable that a Moire or Newton ring is generated. 

The present invention has as its object to provide a translucent plate for a 



display device having a structure that eliminates this Moire or Newton ring. 



< Means Of Solving The Problems > 

The present invention is characterized by the fact that a longitudinal array of 
through-hole groups is provided inclined by 10° - 45° with respect to a vertical axis 
of a display screen. 

< Operation > 

Results of a variety of experiments confirm that if a longitudinal array of 
through-hole sets is inclined by 10° - 45° with respect to a vertical axis of a display 
screen, the Moire and Newton rings are eliminated. This is because a relationship 
between the scanning direction (transverse direction) of a spot on the display screen and 
each through hole differs along the vertical direction, and as the overall screen becomes 
as irregular as possible it is difficult for interference to arise. 

< Embodiments > 

As shown in Fig. 1 - Fig. 3, an electromagnetic shield mesh 1 is formed by 
making a plurality of through holes 2 in a metal film 3 by irradiating laser light. In this 
case, the metal film 3 is obtained by forming a metal such as copper, iron or stainless 
steel having an electromagnetic shielding capability to a thickness of 10 - 50 \im. Also, 
various surface treatment processes are performed on the surface of the metal film 3 
such as forming a copper oxide coat and forming a silver coat. 

Using the copper oxide coat, the metal film 3 takes on a grey or black color and 
is matted. If the metal film 3 is used in a display device therefore, dispersion of light is 
prevented to reduce ocular fatigue on an operator, and also processing to produce holes 
using laser light, described later, is carried out more efficiently. Also, since copper oxide 
and silver plating has a shielding function, it is possible to increase the electromagnetic 
shielding function by being superimposed on a metal base. 

Means for forming the shield film 1 using laser processing will now be 
described in more detail. 

In Fig. 3, laser light irradiated at a fixed pulse passes through a mask a having 
die holes resembling the shape of drilled through holes 2, is focused by a focusing lens 
b and a focused spot of light is irradiated to a metal film 3 fixed to specified holding 
device c. 

The size of an image of the spot light formed on the metal film 3 is determined 
easily by changing a distance between the focusing lens b and the metal film 3. The spot 



light is irradiated at the same position for one to a few tens of pulses on the metal film 3 
to form through holes 2. After forming the through holes 2, the holding device c is 
moved, and the spot light is irradiated once more to the next hole forming position on 
the metal film 3 to carry out hole formation. This series of operations is repeated at high 
speed to form a plurality of through holes 2 in the metal film 3. Movement of the 
holding device c can be carried out accurately by causing movement in relation to the 
number of pulses of the laser light, and controlling the position of the holding device. 

Providing a longitudinal array of hole groups formed in the metal film 3 
inclined by 10° - 45° with respect to a vertical axis of a display screen, which is an 
essential part of the present invention, can be carried out by displacing the irradiation 
position of the spot light every specified distance in the sideways direction, completing 
formation of a specified number of holes in the sideways direction is completed, and 
then, when carrying out line change by a specified amount of movement in the vertical 
direction, that position is displaced by 10 - 45° with respect to the through holes 2 
formed on the previous line, and holes are formed. 

Fig. 1 shows one example of the shape of a group of through holes, with the 
through holes 2 being formed in a hexagonal shape. This embodiment has holes with 
dimensions of x =0.150 mm, y=0.070 mm, and z=0.029 mm, with a rate of hole area of 
about 65%. In order to enable the desired hole formation, die holes of a mask a as 
shown in Fig. 3 are made hexagonal, the amount of movement of the holding device c 
in the sideways direction is made 0.150 mm, the specified number of holes formed in 
the sideways direction is completed and a specified amount of movement is carried out 
in the vertical direction to change lines. 

At this time, the formation position of the through-holes 2 for each line change 
is displaced by 30° in the vertical direction, to give the alignment relationship as shown 
in Fig. 2. 

Fig. 2 shows an embodiment where rectangular through holes 2 are formed 
using a similar method, and the inclination angle is 30°. 

Besides this, it is also possible for the shape of the through holes 2 to be set to 
a variety of shapes, such as circular. 

The hole formation processing is controlled by well known means using a 
central processing unit (CPU). 

The electromagnetic shield mesh 1, as shown in Fig. 4, can also be formed by 
organizing metal filaments 4 having an electromagnetic shielding function, such as 
copper, iron or stainless steel. Specifically, using metal filaments 4 of a metal material 
having an electromagnetic shielding function, such as copper, iron and stainless steel, of 



outer diameter about 50 |im, these can be organized in length and width at intervals of 
250 [im, to form a shield mesh 1 having a rate of hole area of 50 - 70%. In this case also, 
it is possible to attach a copper oxide coat and a silver coat. 

Inclination of the longitudinal array of through hole groups, being the shield 
mesh 1 of this example, by 10 - 45° with respect to the vertical axis of the display 
screen, can be realized simply by inclining the vertical axis 4a with respect to the 
horizontal axis 4b. 

In each of the described embodiments, a transverse array of through hole 
groups runs along the horizontal axis of the display screen, but the direction of the 
transverse array is not limiting and it is also possible to, for example, incline the entire 
(device) by 10 - 45° with respect to the display screen setting an orthogonal relationship 
between the transverse direction of the through hole groups and the longitudinal array. 
As shown in Fig. 5, transparent plates 5, 5 such as acryl resin having a thickness of 1 - 5 
mm, are joined to the front and rear surfaces of the shield mesh 1 having the above 
described structure, in a rectangular shape, and a holding frame 6 having a square 
U-shaped cross section formed of a material such as acryl resin or vinyl chloride resin 
are fitted around the plates 5, 5 to form the translucent plate 7. 

The translucent plate 7 having this structure is fastened to an existing display 
device using double sided adhesive tape or suitable attachment hooks for the holding 
frame 6 at the outer frame of the screen, or using suckers provided on the outside of the 
translucent plate. It is also possible to have a structure having a curved surface 
curving along the screen and swelling out slightly at both sides so as to enable 
attachment by directly connecting the translucent plates 5, 5 to a Braun tube screen. 
Also, the shield mesh 1 between the translucent plates 5, 5 is externally drawn out and 
electrically connected to earth. 
< Effects Of The Invention > 

As will be clear from the above description, since the through-hole group 
longitudinal array is provided inclined by 10 - 45° with respect to the vertical axis of 
the display screen, it is extremely effective in eliminating Moire and Newton rings, 
reducing strain on an observer, such as ocular fatigue, and increasing the protective 
effect of the translucent plate. 
4. Brief Description of the Drawings 

The attached drawings show one example of the present invention, with Fig. 1 
being an enlarged plan view of a shield mesh 1 , Fig. 2 being an enlarged plan view of 
the shield mesh 1 showing another embodiment of through holes 2, Fig. 3 being a 
schematic drawing showing one example of laser processing means, Fig. 4 being an 



enlarged plan view showing another embodiment of the shield mesh 1, and Fig. 5 being 
a vertical cross sectional drawing of a translucent plate 7. 



1 shield mesh 

2 through hole 

3 metal film 

4 metal filament 
5,5 translucent plate 
7 translucent plate 
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